Image Processing System 

This application is based on applications Nos. 11- 
341815, 11-341816, 11-341817 and 11-341818 filed in Japan, 
the contents of which is hereby incorporated by reference. 
Background of the Invention 

The present invention relates to an image processing 
system including an image reading device and a printing 
device that are respectively incorporated with image 
processing systems for processing image data according to 
specified specifications. 

Accompanying recent progresses in information 
processing techniques, various image processing devices are 
being commercially available from many manufacturers and 
all kinds of image processing devices came into general use 
in these days. Well-known examples of such image processing 
devices are scanners for optically reading original 
documents and converting these into electronic image data 
or printers for printing received image data on recording 
media. Such scanners and printers are generally used in 
that they are individually connected to personal computers 
or in that they are connected to each other wherein image 
data are transmitted between both appliances through the 
personal computer in the former case while image data are 
directly transmitted in the latter case. 

Particularly in the latter case in which a scanner and 
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a printer are connected to each other to comprise an image 
processing system for performing copying processes, it is 
generally the case that specified image processing circuits 
are respectively incorporated into each of the appliances 
and image are being transmitted between both appliances 
while being processed in the image processing circuits of 
each of the appliances. 

In connection therewith, one example of a conventional 
image processing system wherein an image reading device and 
a printer device are connected for performing copying 
processes is illustrated in Fig. 19. In this image 
processing system 150, copying processes are performed in 
which respective CPUs 156, 164 are communicating with each 
other with an image reading device (hereinafter referred to 
as "scanner") 153 and a printing device (hereinafter 
referred to as "printer") 161 being directly connected. In 
performing such copying processes, an original document is 
first read by a CCD 154 in the scanner 153 and the acquired 
image data is processed in an image processing circuit 155 
whereupon the image data is output to the printer 161. The 
output image data is received by the printer 161 and 
further processed in an image processing circuit 162 
thereof, and is finally developed and printed on paper by 
using a laser (indicated by LD in the drawing) 163. 

In such an image processing system 150, it is 



generally the case that respective devices, that is, the 
scanner 153 and the printer 161, are provided on the basis 
of individual specifications related to resolution, 
colored/monochrome, and number of halftones, and image data 
are being processed in respective devices according to 
these specifications. At this time, image data are being 
sequentially processed in the image processing circuits 155, 
162 of respective devices, while it is necessary to 
performing processing of image data in both image 
processing circuits 155, 162 on the basis of identical 
specifications in order to obtain copies of desired 
qualities. 

It is therefore the case that the conventional image 
processing system 150 is comprised of a scanner 153 and a 
printer 161 that are of identical specifications. More 
particularly, such a conventional scanner and printer lack 
in compatibility with other appliances to be connected, and 
in case the user buys a new printer that is of different 
specification, it may require the user to also buy a new 
scanner that is of identical specification therewith. This 
was a factor for increasing the burden on the user in view 
of costs. 

To deal with such problems in such a conventional 
arrangement, it would be possible to preliminarily 
integrate various image processing circuits to correspond 
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to all kinds of combinations and to switch among these for 
enabling connection of devices that are of different 
specifications also in the conventional arrangement. 
However, the necessity of providing a plurality of image 
5 processing circuits increases the scale of the circuits and 
may lead to increased costs. Another drawback was it that 
it was impossible to deal with new devices that are of 
different specifications. 

Q 

I*"; In view of this fact, let us consider an image 

;=^p- 0 processing system for performing copying processes that is 
; {[\ comprised by connecting a scanning device and printing 

t f I ■ 

*" device that are of mutually different specifications. In 

such an image processing system, at least either of the 

IT scanning device or the printing device is incorporated with 

an image processing, circuit a part of which includes 
systematically aligned programmable logic modules with 
wiring regions provided therebetween such that a device 
realizing a desired logic is used by connecting the logic 
modules and the wiring regions in accordance with a 
20 specified program. Such an image processing circuit may be 
set in accordance with specifications for processing image 
data on the basis of given circuit arrangement information, 
and copying processes may be performed by mutually 
connecting a scanning device and a printing device that are 
25 of different specifications by setting the above image 
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processing circuit to run on specifications for processing 
that are identical to the image processing circuit of the 
other device in accordance with the information on 
specifications thereof - 
5 In the above-described image processing system, upon 

changing a device that is connected to a device that is 
incorporated with an image processing circuit that may be 
set depending on specifications for processing image data 
on the basis of given circuit arrangement information, 
circuit arrangement information corresponding to 
specification information of the new device are transferred 
to the image processing circuit- Thus, even if the 
required specifications are equal to the former ones, it 
will be required to transfer the same circuit arrangement 
;::l5 information as the former one to the image processing 
circuit. The image processing circuit will then set a 
circuit that is identical to the former one based on the 
repeatedly transferred circuit arrangement information. In 
other words, both, a time for transferring circuit 
20 arrangement information and a time for setting a circuit 
based on the circuit arrangement information will be 
required in such a case so that boot times for the devices 
will become long similar to a case in which different 
specifications are required before and after changing the 
25 opposing device. 
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It is, in general, further the case that a volatile 
device is used as the image processing circuit that may be 
set in accordance with specifications for processing image 
data in the above-described image processing system, and 
specifications for processing image data that have been set 
in the image processing circuit on the basis of specified 
circuit arrangement information will become invalid without 
being maintained when the power source is switched OFF. 
Therefore, it will be necessary to transfer circuit 
arrangement information that is identical to the former one 
to the image processing circuit also in case the required 
specifications are identical to those of the former upon 
switching the power source ON again. The image processing 
circuit will then set a circuit that is identical to the 
former one based on the repeatedly transferred circuit 
arrangement information. In other words, both, a time for 
transferring circuit arrangement information and a time for 
setting a circuit based on the circuit arrangement 
information will be required in such a case so that boot 
times for the devices will become long similar to a case in 
which different specifications are required before and 
after switching the power source ON. 

Still further, in case specifications for the image 
processing circuit of, for instance, the scanning device is 
to be set in accordance with information on specifications 



of the printing device in the above-described image 
processing system, the device that is incorporated with an 
image processing circuit that may be set in accordance with 
specifications for processing image data on the basis of 
given circuit arrangement information needs to correspond 
to a plurality of devices that are incorporated with image 
processing circuits that are of mutually different 
specifications such that image data may be sent from the 
plurality of printing devices to a single scanning device. 
In this case, a time required to performing setting will be 
prolonged as a whole when employing an arrangement in which 
setting of specifications are performed on the side of the 
device that is incorporated with an image processing 
circuit that may be set in accordance with specifications 
for processing image data each time switching of 
destinations for sending image data to is performed. 

It is therefore an object of the present invention to 
provide an image processing system in which devices, which 
are of different specifications in view of, for instance, 
resolution, colored/monochrome or number of halftones, may 
be connected for enabling copying processes. 

It is another object of the present invention to 
provide an image processing system with which an average 
boot time of a device may be shortened when changing a 
device that is connected to a device that is incorporated 
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with an image processing circuit that may be set in 
accordance with specifications for processing image data. 

It is still another object of the present invention to 
provide an image processing system with which a boot time 
5 at the time of switching a power source ON may be shortened. 

It is still another object of the present invention to 
provide an image processing system comprised of a plurality 
of scanning devices and printing devices with which boot 
times for the devices may be shortened in performing 
"3.0 switching among devices to be used. 
*'\ Summary of the Invention 

s! - In one aspect of the present invention, there is 

provided an image processing system comprised of an image 

s=? reading device for optically reading original documents and 

:i5 converting these into electronic image data, and a printing 
device for printing image data that have been received from 
the image reading device onto recording media, wherein the 
image processing system includes a first image processing 
unit that is provided on the image reading device side for 

20 processing read image data with at least a part thereof 
being comprised by a device which circuit logic is 
variable; a second image processing unit that is provided 
on the printing device side for processing image data 
received from the image reading device; a recording medium 

25 for storing a plurality of circuit arrangement information; 
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and a control unit for discriminating specifications for 
processing of the second image processing unit, selecting 
one of the plurality of circuit arrangement information in 
accordance with the discriminated specifications for 
5 processing, and setting a circuit logic for the first image 
processing unit based on the selected circuit arrangement 
information. 

The specifications for processing that are 

a 

5 s3 discriminated by the control unit are preferably 

lllO specifications for processing related to at least one of 
U§ resolution, colored/monochrome and number of halftones. It 

i .! 

■•'I is alternatively possible to employ an arrangement in which 

the recording medium is provided on the printing device 

! hi 

Si 

! «P side and in which the control unit acquires circuit 

)..'. 

! i|5 arrangement information that is stored in the recording 
medium upon communication with the printing device. It is 
also possible to employ an arrangement in which the image 
processing system is further comprised with another image 
reading device that may communicate with the above- 

20 described image reading device and in which the control 
unit acquires circuit arrangement information that is 
stored in the recording medium upon communication with the 
other image reading device. It is further possible to 
employ an arrangement in which the image processing system 

25 is further comprised with a non-volatile memory provided on 
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the image reading device side, and in which the control 
unit performs control such that circuit arrangement 
information acquired from the recording medium are stored 
in the non-volatile memory and that these circuit 

5 information are read from the non-volatile memory when 
necessary for setting the circuit logic for the first image 
processing unit. It is also possible to employ an 
arrangement in which the control unit reads circuit 
information from the non-volatile memory when switching the 

0 power source of the device ON for setting the circuit logic 
for the first image processing unit. It is also possible 
to employ an arrangement in which the control unit compares 
the newly acquired circuit arrangement information with 
circuit arrangement information that is in compliance with 

5 the currently set circuit logic for the first image 
processing unit and inhibits setting of a circuit logic for 
the first image processing unit that is based on the newly 
acquired circuit arrangement information in case both 
information are identical. It is further possible to 

0 employ an arrangement in which the control unit sets the 
circuit logic for the first image processing unit to be a 
circuit logic that is based on default specifications in 
case a specified condition is met. It is also possible to 
employ an arrangement in which the control unit sets the 

5 circuit logic for the first image processing unit to be a 



circuit logic based on default specifications upon 
completion of a single job in case the specified condition 
is completion of a single job in the image processing 
system. It is also possible to employ an arrangement in 
which the control unit sets the circuit logic for the first 
image processing unit to be a circuit logic that is based 
on default specifications when a standby time of the image 
processing system has exceeded a specified time in case the 
specified condition is the standby time of the image 
processing system. The default specifications are 
preferably specifications for processing that are most 
frequently used. 

In another aspect of the present invention, there is 
provided an image processing system comprised of an image 
reading device for optically reading original documents and 
converting these into electronic image data, and a printing 
device for printing image data that have been received from 
the image reading device onto recording media, wherein the 
image processing system includes a first image processing 
unit that is provided on the image reading device side for 
processing read image data; a second image processing unit 
that is provided on the printing device side for processing 
image data received from the image reading device with at 
least a part thereof being comprised by a device which 
circuit logic is variable; a recording medium for storing a 



plurality of circuit arrangement information; and a control 
unit for discriminating specifications for processing of 
the first image processing unit, selecting one of the 
plurality of circuit arrangement information in accordance 
with the discriminated specifications for processing, and 
setting a circuit logic for the second image processing 
unit based on the selected circuit arrangement information. 

The specifications for processing that are 
discriminated by the control unit are preferably 
specifications for processing related to at least one of 
resolution, colored/monochrome and number of halftones. It 
is alternatively possible to employ an arrangement in which 
the recording medium is provided on the printing device 
side and in which the control unit acquires circuit 
arrangement information that is stored in the recording 
medium upon communication with the printing device. It is 
also possible to employ an arrangement in which the image 
processing system is further comprised with another image 
reading device . that may communicate with the above- 
described image reading device and in which the control 
unit acquires circuit arrangement information that is 
stored in the recording medium upon communication with the 
other image reading device. It is further possible to 
employ an arrangement in which the image processing system 
is further comprised with a non-volatile memory provided on 
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the image reading device side, and in which the control 
unit performs control such that circuit arrangement 
information acquired from the recording medium are stored 
in the non-volatile memory and that these circuit 

5 information are read from the non-volatile memory when 
necessary for setting the circuit logic for the second 
image processing unit. It is also possible to employ an 
arrangement in which the control unit reads circuit 
information from the non-volatile memory when switching the 

0 power source of the device ON for setting the circuit logic 
for the second image processing unit. It is also possible 
to employ an arrangement in which the control unit compares 
the newly acquired circuit arrangement information with 
circuit arrangement information that is in compliance with 

5 the currently set circuit logic for the second image 
processing unit and inhibits setting of a circuit logic for 
the second image processing unit based on the newly 
acquired circuit arrangement information in case both 
information are identical.. It is further possible to 

0 employ an arrangement in which the control unit sets the 
circuit logic for the second image processing unit to be a 
circuit logic that is based on default specifications in 
case a specified condition is met. It is also possible to 
employ an arrangement in which the control unit sets the 

5 circuit logic for the second image processing unit to be a 
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circuit logic that is based on default specifications upon 
completion of a single job in case the specified condition 
is completion of a single job in the image processing 
system. It is also possible to employ an arrangement in 
which the control unit sets the circuit logic for the 
second image processing unit to be a circuit logic that is 
based on default specifications when a standby time of the 
image processing system has exceeded a specified time in 
case the specified condition is the standby time of the 
image processing system. The default specifications are 
preferably specifications for processing that are most 
frequently used. 

Brief Explanations of the Drawings 

Fig. 1 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
first form for embodying the present invention. 

Fig. 2 is an explanatory view wherein circuit data are 
transmitted to an image processing circuit (FPGA) provided 
within a scanner of the above image processing system. 

Fig. 3A illustrates image data output patterns of the 
scanner of the image processing system corresponding to a 
first printer. 

Fig. 3B illustrates, in an enlarged form, a part of 
the image data output of the scanner of the . image 
processing system corresponding to the first printer. 
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Fig. 4A illustrates image data output patterns of the 
scanner of the image processing system corresponding to a 
second printer. 

Fig. 4B illustrates, in an enlarged form, a part of 
5 the image data output of the scanner of the image 
processing system corresponding to the second printer. 

Fig. 5A illustrates image data output patterns of the 
scanner of the image processing system corresponding to a 
third printer. 

•}10 Fig. 5B illustrates, in an enlarged form, a part of 

; si i the image data output of the scanner of the image 

: rz ' 

processing system corresponding to the third printer. 
!"! Fig. 6 is a flowchart illustrating processes for 

;= =l comparing circuit data in the scanner. 

!;i5 Fig. 7 is an explanatory view showing an arrangement 

of a modified example of the image processing system 
according to the first form for embodying the present 
invention . 

Fig. 8 is an explanatory view wherein circuit data are 
20 transmitted to an image processing circuit (FPGA) provided 
within a scanner of the above image processing system. 

Fig. 9A is a flowchart illustrating processes for 
setting specifications of the image processing circuit 
based on circuit data at the time of transferring circuit 
25 data through a CPU of the image processing system. 



Fig. 9B is a flowchart illustrating processes for 
setting specifications of the image processing circuit on 
the basis of circuit data at the time of switching the 
power source of the image processing system ON. 

Fig. 10 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
second form for embodying the present invention. 

Fig. 11 is an explanatory view illustrating an 
arrangement of a modified example of the image processing 
system according to the second form of embodiment. 

Fig. 12 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
third form for embodying the present invention. 

Fig. 13 is an explanatory view illustrating an 
arrangement of a modified example of the image processing 
system according to the third form of embodiment. 

Fig. 14 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
fourth form for embodying the present invention. 

Fig. 15 is an explanatory view illustrating an 
arrangement of a modified example of the image processing 
system according to the fourth form of embodiment. 

Fig. 16 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
fifth form for embodying the present invention. 



Fig. 17A is a flowchart illustrating generally 
performed processes for setting specifications of the image 
processing circuit in accordance with requests from the 
printer side in the image processing system according to 
the fifth form of embodiment. 

Fig. 17B is a flowchart illustrating processes for 
setting specifications of the image processing circuit in 
case a standby condition of a scanner of the image 
processing system according to the fifth form of embodiment 
is continuing beyond a specified time. 

Fig. 18 is an explanatory view illustrating an 
arrangement of a modified example of the image processing 
system according to the fifth form of embodiment. 

Fig. 19 is an explanatory view illustrating an 
arrangement of a conventional image processing system 
comprising a scanning device and a printing device. 

Detailed Descriptions of Forms for Embodying the Present 
Invention 

Forms for embodying the present invention will now be 
explained with reference to the accompanying drawings. 
Embodiment 1 

Fig. 1 illustrates an arrangement of the image 
processing system according to a first form for embodying 
the present invention. The image processing system 10 
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includes a scanner 3 for optically reading original 
documents and converting these into electronic image data, 
and a printer 11 for printing image data that have been 
received from the scanner 3 on recording media, wherein the 
5 scanner 3 and the printer 11 are mutually connected for 
performing copying processes by working together while 
sending and receiving various information to and from each 
other. 

Q In a basic arrangement, the scanner 3 is comprised of 

Pol 0 a CCD 4 for reading original documents and converting these 

Li I 

i a fi into electronic image data, an image processing circuit 5 
Ul 

Ml that is provided proximate to an output side of the scanner 

• S3|: 3 for output ting image data received from the CCD 4 upon 

:~x : 
! i_t 

processing, a CPU 6 for controlling operations of various 
til 5 portions within the scanner 3, and a circuit data file 7 
for the scanner. On the other hand, the printer 11 is 
comprised of an image processing circuit 12 that is 
provided proximate to an input side thereof for processing 
image data received from the scanner 3, a laser 13 
20 (indicated by LD in the drawing) for developing and 
printing the image data on paper, and a CPU 14 for 
controlling operations of various portions within the 
printer 11 . 

In performing copying processes between the scanner 3 
25 and the printer 11, image data are directly supplied from 



the image processing circuit 5 on the scanner 3 side to the 
image processing circuit 12 on the printer 11 side, and 
mutual communication is performed between the CPU 6 on the 
scanner 3 side and the CPU 14 on the printer 11 side for 
identifying types or operating conditions of the opposing 
appliances as illustrated in Fig. 1. At this time, image 
data are processed in the image processing circuits 5 and 
12 on the basis of specified specifications for processing 
images, e.g. resolution, colored/monochrome and number of 
halftones, and for enabling sequential processing of image 
data in the image processing circuits 5 and 12, data are 
required , to be processed on the basis of identical 
specifications in the image processing circuits 5 and 12. 

To meet this requirement, the image processing circuit 
5 that is incorporated within the scanner 3 of the above 
image processing system 10 is one that may be set in 
accordance with specifications for processing image data on 
the basis of given circuit arrangement information. In 
this illustrated embodiment, a conventionally known gate 
array 5a (so-called FPGA (Field Programmable Gate Array) ) 
which circuit logic is rewritable is used to comprise a 
part of the image processing circuit. Note that detailed 
descriptions related to circuit arrangements or the like 
will be omitted here since the FPGA itself is a 
conventionally known technique. Using the FPGA 5a, it is 
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possible to realize a desired logic by systematically 
aligning programmable logic modules with wiring regions 
provided therebetween to thus connect the logic modules and 
the wiring regions in accordance with a specified program. 
5 It is accordingly enabled to change the circuit logic and 
to perform processing of image data in accordance with 
various specifications on the basis of various given 
programs . 

According to the illustrated embodiment, the scanner 3 
0 is further provided with the circuit data file 7 for 
storing a plurality of setting information for establishing 
a circuit logic for the image processing circuit 5, that is, 
circuit arrangement information (hereinafter referred to as 
"circuit data") therein. The circuit data file 7 is stored 
5 in a recording medium such as a hard disk. This recording 
medium further stores therein a rewriting program for 
writing circuit data to the image processing circuit 5, 
that is, for rewriting circuit data. 

In the thus arranged image processing system 10, 
0 specifications for the image processing circuit 5 on the 
scanner side 3 are set as follows in performing copying 
processes . 

In a condition in which the scanner 3 and the printer 
11 are mutually connected, communication is performed 
5 between the CPU 6 and the CPU 14 that are incorporated in 



both members. Upon communication, the CPU 6 identifies a 
specification that is being employed by the image 
processing circuit 12 on the printer 11 side. The CPU 6 
then selects circuit data corresponding to the identified 
specifications from among the circuit data file 7 in 
accordance with a rewriting program and these circuit data 
are written into the FPGA 5a of the image processing 
circuit 5. With this arrangement, the circuit data of the 
FPGA 5a are rewritten and the circuit logic thereof is 
changed. On the other hand, circuit data corresponding to 
these specifications are selected in the scanner 3 from the 
circuit data file 7 and. sent, to the image processing 
circuit 5 through the CPU 6. As illustrated in Fig. 2, the 
CPU 6 and the image processing circuit 5 are mutually 
connected via a CPU bus 9 so that circuit data that have 
been selected from among the circuit data file 7 are sent 
to the image processing circuit 5 through the CPU bus 9 
upon passing through the CPU 6. 

In the image processing circuit 5, the circuit data 
that have been selected by the CPU 6 in accordance with the 
specifications of the printer 11 side are written to the 
FPGA 5a and specifications thereof are accordingly set. 
With this arrangement, the image processing circuit 5 is 
enabled to process image data based on specifications that 
are identical to the specifications of the image processing 
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circuit 12 on the printer 12 side. 

It will now be explained for specifications that are 
set in the image processing circuit 5 on the scanner ■ 3 side 
and output patterns of image data that are output to the 
5 printer 11 side upon processing on the basis thereof in 
case printers 11 of various specifications (printer A, B 
and C) are connected to the scanner 3 comprised with the 
image processing circuit 5 that may be set in accordance 

- _r 

*l[ with specifications for processing image data on the basis 

"io of given circuit data. 

= s: 
; s 

< r | The original specifications for the scanner 3 are "600 

dpi, colored, 256 levels of halftones". The term "original 

"! specifications" indicates specifications of an initial 

LI 

« ? condition that are set in the image processing system 5 in 

;|5 case the scanner 3 has, for instance, been reset. On the 
other hand, specifications of the printers A, B and C are 
"600 dpi, colored, 256 levels of halftones", "1,200 dpi, 
monochrome, 2 levels of halftones" and "600 dpi, monochrome, 
256 levels of halftones", respectively. 

20 First, in case the printer A is connected and it is 

determined by the CPU 6 that the specifications of the 
printer 11 side is "600 dpi, colored, 256 levels of 
halftones", circuit data corresponding to these 
specifications of the printer 11 side are selected in the 

25 scanner 3 from among the circuit data file 7, and these 
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circuit data are sent to the image processing circuit 5 by 
passing through the CPU 6. Based on these circuit data, 
the specifications of the image processing circuit 5 are 
set to generate image data of "600 dpi, colored, 256 levels 
5 of halftones". It should be noted that since the 

specifications of the printer 11 side are identical to the 
original specifications of the scanner 3 side, the process 
of resetting specifications for the image processing 
il\ circuit 5 based on the circuit data selected from the 

h. § 

"ttO circuit data file 7 may be omitted to perform processing on 
* r I the basis of original specifications, 

: I 

In . this manner, the image processing circuit 5 on the 
scanner 3 side will generate image data of "600 dpi, 
"j colored, 256 levels of halftones" using data of 600 dpi and 

:|5 respective colors of RGB that are output from the CCD 4. 

" **: 

In the illustrated embodiment, RGB color data from the CCD 
4 are converted into CMYK colors that are standard color 
modes for printing in generating such image data. 

Image data that have been generated in the image 

20 processing circuit 5 on the scanner 3 side are sequentially 
output to the printer 11 through an image data line. At 
this time, image data of CMYK colors and 256 levels of 
halftones are transferred per each pixel synchronously with 
page synchronizing signals/line synchronizing signals/clock 

25 signals as illustrated in Fig. 3. Fig. 3A illustrates 
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timings for transferring image data for a single page and 
Fig. 3B illustrates these transfer timings for each line in 
an enlarged manner. 

As illustrated in. Fig. 3A, the page synchronizing 
signals are maintained at a low level while transferring 
data for a single page, and line synchronizing signals are 
maintained at a low level for each line of the single page. 
As it is evident from Fig. 3B, respective color data of Y 
(yellow), M (magenta), C (cyan) and K (black) are 
sequentially transferred by each 8 bits per pixels 
synchronously with the above-described two signals and the 
clock signals as image data of CMYK colors and 256 levels 
ji.'j of halftones. When the page synchronizing signals and line 

synchronizing signals are of low level and the clock 
;:3:5 signals are of high level, the image data are acquired by 
the printer 11 as valid data. It should be noted that "Y2- 
1" in Fig. 3B indicates yellow, second line, first pixel 
and "M2-1" magenta, second line, first pixel. 

Next, in case printer B is connected and it is 
20 determined by the CPU 6 that the specifications of the 
printer 11 side is "1,200 dpi, monochrome, 2 levels of 
halftones", circuit data corresponding to these 
specifications of the printer 11 side are selected in the 
scanner 3 from among the circuit data file 7, and these 
25 circuit data are sent to the image processing circuit 5 by 
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passing through the CPU 6. Based on these circuit data, a 
circuit for determining the resolution, colored/monochrome 
and number of halftones is adjusted such that the 
specifications are set to generate image data of "1,200 dpi, 
5 monochrome, 2 levels of halftones". In this manner, the 
image processing circuit 5 may output image data of "1,200 
dpi, monochrome, 2 levels of halftones" by using respective 
data of 600 dpi and RGB colors that are output from the CCD 
4 . 

i 

io Image data that have been generated in the image 

j J processing circuit 5 on the scanner 3 side are sequentially 

^ output to the printer 11 through the image data line.. At 

" this time, monochrome image data of 2 levels of halftones 

s - are transferred per each pixel synchronously, with page 

45 synchronizing signals/line synchronizing signals/clock 
signals as illustrated in Fig. 4. Fig. 4A illustrates 
timings for transferring image data for a single page and 
Fig. 4B illustrates these transfer timings for each line in 
an enlarged manner. 
20 As illustrated in Fig. 4A, the page synchronizing 

signals are maintained at a low level while transferring 
data for a single page, and line synchronizing signals are 
maintained at a low level for each line of the single page. 
As it is evident from Fig. 4B, data of K (black) are 
25 transferred by each bit per each pixel synchronously with 
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the above-described two signals and the clock signals as 
monochrome image data of 2 levels of halftones. When the 
page synchronizing signals and line synchronizing signals 
are of low level and the clock signals are of high level, 

5 the image data are acquired by the printer 11 as valid data. 
It should be noted that "K2-1" in Fig. 4B indicates black, 
second line, first pixel. 

Thereafter, in case the printer C is connected and it 
is determined by the CPU 6 that the specifications of the 

0 printer 11 side is "600 dpi, monochrome, 256 levels of 
halftones", circuit data corresponding to these 
specifications of the printer 11 side are selected in the 
scanner 3 from among the circuit data file 7, and these 
circuit data are sent to the image processing circuit 5 by 

5 passing through the CPU 6. Based on these circuit data, 
the specifications of the image processing circuit 5 are 
set to generate image data of "600 dpi, monochrome, 256 
levels of halftones", and image data of "600 dpi, 
monochrome, 256 levels of halftones" are output by using 

0 respective data of 600 dpi and RGB colors that are output 
from the CCD 4 . 

Image data that have been generated in the image 
processing circuit 5 on the scanner 3 side are sequentially 
output to the printer 11 through the image data line. At 

5 this time, monochrome image data of 256 levels of halftones 
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are transferred per each pixel synchronously with page 
synchronizing signals/ line synchronizing signals /clock 



timings for transferring image data for a single page and 
Fig* 5B illustrates these transfer timings for each line in 
an enlarged manner. 

As illustrated in Fig. 5A, the page synchronizing 
signals are maintained at a low level while transferring 
data for a single page, and line synchronizing signals are 
maintained at a low level for each line of the single page. 
As it can be more particularly understood from Fig. 5B, 
data of K (black) are transferred by each 8 bits, per pixels 
synchronously with the above-described two signals and the 
clock signals as monochrome image data of 256 levels of 
halftones. When the page synchronizing signals and line 
synchronizing signals are of low level and the clock 
signals are of high level, the image data are acquired by 
the printer 11 as valid data. 

While not particularly illustrated in the. drawings, 
image processing circuits 5 provided on scanner 2 side will 
be similarly set in accordance with various specifications 
of printers 11 to be connected in case the original 
specifications of the scanner 2 are, for instance, "1,200 
dpi, monochrome, 2 levels of halftones" and "600 dpi, 
monochrome, 256 levels of halftones". 



signals as illustrated in Fig. 5. 



Fig. 5A illustrates 
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In case of employing a scanner 2 which original 
specifications are "1,200 dpi, monochrome, 2 levels of 
halftones" and the specifications of the printer 11 are 
"600 dpi, colored, 256 levels of halftones", the 
specifications of the image processing circuit 5 on the 
scanner 2 side are set to generate image data of 600 dpi, 
color K (black) and 256 levels of halftones using 
monochrome data of 1,200 dpi that are output from the CCD 4. 
It should be noted that data 0 are transferred in view of 
CMY colors in transferring image data to the printer 11. 

In case the specifications of the printer 11 are 
"1,200 dpi, monochrome, 2 levels of halftones", the 
specifications of the image processing circuit 5 on the 
scanner 2 side are set to generate image data of 1,200 dpi, 
color K (black) and 2 levels of halftones using monochrome 
data of 1,200 dpi that are output from the CCD 4. 

Still further, in case the specifications of the 
printer 11 are "600 dpi, monochrome, 256 levels of 
halftones", the specifications of the image processing 
circuit 5 on the scanner 2 side are set to generate image 
data of 600 dpi, color K (black) and 256 levels of 
halftones using monochrome data of 1,200 dpi that are 
output from the CCD 4 . 

In case of employing a scanner 2 which original 
specifications are "600 dpi, monochrome, 256 levels of 
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halftones" and the specifications of the printer 11 are 
"600 dpi, colored, 256 levels of halftones", the 
specifications of the image processing circuit 5 on the 
scanner 2 side are set to generate image data of 600 dpi, 

5 color K (black) and 256 levels of halftones using 
monochrome data of 600 dpi that are output from the CCD 4. 
It should be noted that data 0 are transferred in view of 
CMY colors in transferring image data to the printer 11. 

In case the specifications of the printer 11 are 

0 "1,200 dpi, monochrome, 2 levels of halftones", the 
specifications of the image processing circuit 5 on the 
scanner 2 side are . set to generate image data of 600 dpi, 
color K (black) and 2 levels of halftones using monochrome 
data of 600 dpi that are output from the CCD 4 . 

5 Still further, in case the specifications of the 

printer 11 are "600 dpi, monochrome, 256 levels of 
halftones", the specifications of the image processing- 
circuit 5 on the scanner 2 side are set to generate image 
data of 600 dpi, color K (black) and 2 levels of halftones 

0 using monochrome data of 600 dpi that are output from the 
CCD 4 . 

As described above, by setting specifications for the 
image processing circuit 5 on the scanner 2 side based on 
circuit data selected from the circuit data file 7 in 
5 accordance with specification information of the image 
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processing circuit 12 provided on the printer 11 side such 
that the specifications are identical to the specification 
information in performing copying processes by using the 
above image processing system 10, it will be possible to 
5 perform copying processes by mutually connecting scanner 2 
and printer 11 which specifications in view of resolution, 
colored/monochrome and number of halftones differ. 

In this case, it will not be required to provide a 
u!l plurality of image processing circuits in accordance with 

flO types of printers 11 so that it is possible to increase the 
Lfj circuit scale and to restrict increases in costs related 

lj\ therewith. The image processing, system 10 is . further 

H= capable of corresponding to new appliances by performing 

Q rewriting and/or additions of circuit data that are stored 

□5 in the circuit data file 7. 

Setting of specifications of the image processing 
circuit 5 is naturally performed in the image processing 
system 10 upon switching the power source of the scanner 3 
or the printer 11 ON or upon changing the printer 11 that 
20 is connected to the scanner 3. When, for instance, 
changing the printer 11, and a new printer 11 is connected 
to the scanner 3, specification information of the image 
processing circuit 12 on the printer 11 side are instantly 
identified and circuit data corresponding to the 
25 specification information are selected from the circuit 



data file 7 and sent to the CPU 6 on the scanner 3 side. 
In the illustrated embodiment, circuit data corresponding 
to specification information corresponding to the new 
printer 11, and circuit data corresponding to specification 
information corresponding to the old printer 11, that is, 
circuit data used for the previous setting of 
specifications for the image processing circuit 5 on the 
scanner 3 side are compared in the CPU 6 on the scanner 3 
side. In case it is found that these circuit data are 
identical, setting of specifications is not repeatedly 
performed for the image processing circuit 5. 

It should be noted that the power source of the 
scanner 3 is maintained in an ON condition while changing 
the printer 11 and specifications that are set in the image 
processing circuit 5 are maintained. 

Fig. 6 is a flowchart illustrating processes for 
setting specifications for the image processing circuit 
when changing the printer 11 in the above image processing 
system 10. 

Upon connecting a new printer 11, specification 
information thereof are first identified, and circuit data 
corresponding to the specification information are sent 
from the circuit data file 7 to the CPU 6 and received 
(#21) . The CPU 6 then compares the newly received circuit 
data and circuit data that have been used for the previous 
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setting of specifications for the image processing circuit 
5 on the scanner 3 side (#22) . In case it is accordingly 
found that both data are not coincident, the newly received 
circuit data are sent to the image processing circuit 5 and 
setting of the image processing circuit 5 is performed in 
accordance with specifications for processing image data on 
the basis of the circuit data (#23) . In case both data are 
coincident in #22, the newly received circuit data are 
abandoned and processes are continued (#24). 

By employing an arrangement in which setting of 
specifications for the image processing circuit 5 of the 
scanner 3 is not repeatedly performed in case it is 
determined that specifications of a new printer 11 are 
identical to specifications of the former printer in 
changing printers 11 in the above image processing system 
10, it is possible to shorten the time for setting 
specifications required when changing to a new printer 11, 
that is, the time in which the devices are terminated. 

Since the image processing circuit 5 is a volatile one 
that may be set in accordance with specifications for 
processing image data, specifications for processing image 
data that have been set in the image processing circuit 5 
on the basis of specified circuit data will become invalid 
without being maintained when switching the power source 
OFF. Thus, the above image processing system 10 is 
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arranged in that circuit data corresponding to 
specification information of the printer 11 are repeatedly 
transferred to the image processing circuit 5 each time the 
power source of the scanner 3 is switched ON. While it 
5 will be generally necessary to transfer circuit data to the 
image processing circuit 5 that are identical to those of 
the previous time when switching the power source ON also 
in case the specifications that are currently required are 
=,:i identical to the previous specifications when employing the 

fljO above style, it is alternatively possible to employ a non- 

i" f ! 

i s Fj volatile memory 21 in an image processing system 20 as 

\j\ illustrated in Figs. 7 and 8 for communicating with, the CPU 

!»« 6 and the image processing unit 5 through the CPU bus 9 for 

n j 

Q simplifying transfer of circuit data in such cases. The 

ffl5 non-volatile memory 21 is for storing circuit data when the 
circuit data are selected from the circuit data file 7 and 
are sent to the image processing circuit 5 through the CPU 
6. 

By the provision of such a non-volatile memory 21, 
20 circuit data that have been stored at the previous time of 
transfer may be directly supplied from the non-volatile 
memory 21 to the image processing circuit 5 when repeatedly 
switching the power source of the scanner 3 ON. It is 
consequently possible to eliminate the necessity of 
25 repeatedly selecting circuit data from the circuit data 



34 



file 7 and transferring the circuit data through a 
specified communicating line, to eliminate the time for 
transferring circuit data and to thus shorten the boot 
times for the devices. 

Figs. 9A and 9B are flowcharts illustrating processes 
for setting specifications of the image processing circuit 
5 based on circuit data at the time of transferring circuit 
data through the CPU 6 on the scanner 3 side and at the 
time of switching the power source ON, respectively. 

As illustrated in Fig. 9A, the CPU 6 first receives 
circuit data that have been selected from the circuit data 
file 7 in transferring, circuit data through the CPU 6 to 
the image processing circuit 5 (#31) . Then, the received 
circuit data are sent from the CPU 6 to the non-volatile 
memory 21 and the non-volatile memory 21 stores the sent 
circuit data (#32) . The CPU 6 sends the received circuit 
data to the image processing circuit 5 comprised with a 
volatile FPGA 5a so that specifications for processing 
image data on the basis of the circuit data are set in the 
image processing circuit 5 (#33) . When switching the power 
source OFF, specifications that have been set in the image 
processing circuit 5 will become invalid while circuit data 
stored in the above non-volatile memory 21 will be 
maintained. 

Next, in case specifications are requested that are 



identical to the previous specifications upon repeatedly 
switching the power source ON as illustrated in Fig. 9B, 
the circuit data stored in the non-volatile memory 21 are 
read out (#36) . These circuit data are sent to the image 
processing circuit 5 and the image processing circuit 5 is 
set in accordance with specifications for processing image 
data on the basis of these circuit data (#37) . 

In this manner, by reading out circuit data that have 
been stored in the non-volatile memory 21 in case it is 
requested for specifications that are identical to the 
previous specifications upon switching the power source of 
the scanner 3 ON, it is possible to eliminate the necessity 
of repeatedly selecting desired circuit data from among the 
circuit data file 7 and to transfer the circuit data 
through the specified communicating line so that the time 
for transferring circuit data may be eliminated to thus 
shorten the boot time for the devices. 

Another form for embodying the present invention will now 
be explained. It should be noted that members that are 
identical to those of the above-described first embodiment 
will be marked with the same reference numerals in the 
following descriptions, and further explanations thereof 
will be omitted. 

Fig. 10 is an explanatory view illustrating an 
arrangement of the image processing system according to a 



second form for embodying the present invention. The image 
processing system 30 is of similar arrangement as that of 
the above-described first embodiment while a circuit data 
file 47 for storing a plurality of circuit data that are 
provided to the image processing circuit 5 on a scanner 32 
side is provided on a printer 41 side. 

In the image processing system 30, specifications of 
the image processing circuit 5 on the scanner 32 side are 
set in the following manner for performing copying 
processes . 

In a condition in which the scanner 32 and the printer 
41 are mutually connected, communication is performed 
between CPU 36 and CPU 44 that are incorporated in these 
members for identifying specifications of the image 
processing circuit 12 on the printer 41 side, whereupon 
circuit data corresponding to these specifications are 
selected in the scanner 32 from among the circuit data file 
47 that is provided within the printer 41. The selected 
circuit data are transferred to the image processing 
circuit 5 on the scanner 32 side through the CPU 4 4 on the 
printer 41 side and the CPU 36 on the scanner 32 side, 
whereupon the logic modules and wiring regions of the FPGA 
5a are connected in the image processing circuit 5 on the 
basis of the circuit data that have been selected from the 
circuit data file 47 to thereby set the specifications. 
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With this arrangement, the image processing circuit 5 may 
perform processing of image data in accordance with 
specifications that are identical to specifications that 
are employed in the image processing circuit 12 on the 
printer 41 side. 

While setting of specifications of the image 
processing circuit 5 is naturally performed in the image 
processing system 30 upon switching the power source of the 
scanner 32 or the printer 41 ON or upon changing the 
printer 41 that is connected to the scanner 32, the second 
embodiment is arranged in that circuit data corresponding 
to specification information corresponding to the new 
printer 41 and circuit data corresponding to specification 
information corresponding to the old printer 41, that is, 
circuit data used for the previous setting of 
specifications for the image processing circuit 5 on the 
scanner 32 side are compared in the CPU 3 6 on the scanner 
32 side. In case it is found that these circuit data are 
identical, the new circuit data are abandoned and 
processing of image data is continued on the basis of 
previous settings of specifications for the image 
processing circuit 5. In this manner, by employing an 
arrangement in which setting of specifications for the 
image processing circuit 5 of the scanner 32 is not 
repeatedly performed in case it is determined that 
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specifications of a new printer 41 are identical to 
specifications of the former printer upon changing printers 
in the above image processing system 30, it is possible to 
shorten the time for setting specifications required when 
changing to a new printer 41, that is, the time in which 
the devices are terminated. 

In an image processing system 40 as illustrated in Fig. 
11, the non-volatile memory 21 for communicating with the 
CPU 36 and the image processing circuit 5 is provided on 
the scanner 32 side. In setting specifications for the 
image processing circuit 5, the image processing system 40 
is arranged in that circuit data, which are selected from 
the circuit data file 47 to the image processing circuit 5 
through the CPUs 47, 36, are stored in the non-volatile 
memory 21. With this arrangement, circuit data are 
maintained in the non-volatile memory 21 also after 
switching the power source of the scanner 32 OFF. In case 
the power source of the scanner 32 is repeatedly switched 
ON and specifications are requested that are identical 
those of the previous time, circuit data that have been 
stored at the previous time of transfer are directly 
supplied from the non-volatile memory 21 to the image 
processing circuit 5. It is consequently possible to 
eliminate the necessity of repeatedly selecting circuit 
data from the circuit data file 47 and transferring the 



circuit data through a specified communicating line, to 
eliminate the time for transferring circuit data and to 
thus shorten the boot times for the devices. 

Fig. 12 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
third form for embodying the present invention. In the 
above-described embodiments, the image processing circuit 
that may be set in accordance with specifications for 
processing image data on the basis of given circuit data 
had been incorporated on the scanner side. In the third 
embodiment, such an image processing circuit 62 is 
incorporated on a printer 61 side such that specifications 
for the image processing circuit 62 on the printer 61 side 
may be set in accordance with specifications of an image 
processing circuit 55 on a scanner 52 side. 

In the image processing system 50, specifications for 
the image processing circuit 62 on the printer 61 side are 
set in the following manner in performing copying processes. 

In a condition in which the scanner 52 and the printer 
61 are mutually connected, communication is performed 
between CPU 56 and CPU 64 that are incorporated in these 
members for identifying specifications of the image 
processing circuit 55 on the scanner 52 side, whereupon 
circuit data corresponding to these specifications are 
selected in the printer 61 from among a circuit data file 
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57 that is provided within the scanner 52. The selected 
circuit data are transferred to the image processing 
circuit 62 on the printer 61 side through the CPU 56 on the 
scanner 52 side and the CPU 64 on the printer 61 side, 
whereupon the logic modules and wiring regions of FPGA 62a 
are connected on the basis of the circuit data that have 
been selected from the circuit data file 57 to thereby set 
the specifications. With this arrangement, the image 
processing circuit 62 may perform processing of image data 
in accordance with specifications that are identical to 
specifications that are employed in the image processing 
circuit 55 on the printer 52 side. 

The image processing circuit 62 provided on printer 61 
side will respectively be set as follows in accordance with 
various specifications of scanner 52 to be connected in 
case the original specifications of printer 61 are, for 
instance, "600 dpi, colored, 256 levels of halftones", 
"1,200 dpi, monochrome, 2 levels of halftones" and "600 dpi, 
monochrome, 256 levels of halftones", respectively. 

In case of using a printer 61 which original 
specifications are "600 dpi, colored, 256 levels of 
halftones" and the specifications of the scanner 52 are 
"600 dpi, colored, 256 levels of halftones", the 
specifications of the image processing circuit 62 on the 
printer 61 side are set to similarly generate image data of 



"600 dpi, CMYK colors, 256 levels of halftones" by using 
image data of "600 dpi, CMYK colors, 256 levels of 
halftones" that are output from the scanner 52. 

In case specifications for the scanner 52 are "1,200 
dpi, monochrome, 2 levels of halftones", the specifications 
of the image processing circuit 62 on the printer 61 side 
are set to generate image data of "600 dpi, color K (black), 
256 levels of halftones" by using image data of "1,200 dpi, 
color K (black) , 2 levels of halftones" that are output 
from the scanner 52. It should be noted that data 0 are 
transferred in view of CMY colors in generating image data 
in the image processing circuit 62 on the printer 61 side 
in this case. 

Further, in case specifications for the scanner 52 are 
"600 dpi, monochrome, 256 levels of halftones", the 
specifications of the image processing circuit 62 on the 
printer 61 side are set to generate image data of "600 dpi, 
color K (black) , 256 levels of halftones" by using image 
data of "1,200 dpi, color K (black), 256 levels of 
halftones" that are output from the scanner 52. It should 
be noted that data 0 are transferred in view of CMY colors 
in generating image data in the image processing circuit 62 
on the printer 61 side in this case . 

Similarly, in case of using a printer 61 which 
original specifications are "1,200 dpi, monochrome, 2 
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levels of halftones" and the specifications of the scanner 
52 are "600 dpi, colored, 256 levels of halftones", the 
specifications of the image processing circuit 62 on the 
printer 61 side are set to generate similar image data of 
5 "1,200 dpi, monochrome, 2 levels of halftones" by using 
image data of "600 dpi, CMYK colors, 256 levels of 
halftones" that are output from the scanner 52. 

In case specifications for the scanner 52 are "1,200 

at 

*| dpi, monochrome, 2 levels of halftones", the specifications 

do of the image processing circuit 62 on the printer 61 side 

fi 

s \ are set to generate image data of "1, 200 dpi, color K 

U 

r ' (black) , 2 levels of halftones" by using image data of 

f. "1, 200 dpi, color K (black), 2 levels of halftones" that 

- ? are output from the scanner 52 . 

i5 Further, in case specifications for the scanner 52 are 

"600 dpi, monochrome, 256 levels of halftones", the 
specifications of the image processing circuit 62 on the 
printer 61 side are set to generate image data of "1,200 
dpi, color K (black) , 2 levels of halftones" by using image 

20 data of "600 dpi, color K (black), 256 levels of halftones" 
that are output from the scanner 52. 

Similarly to this, in case of using a printer 61 which 
original specifications are "600 dpi, monochrome, 256 
levels of halftones" and the specifications of the scanner 

25 52 are "600 dpi, colored, 256 levels of halftones", the 
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specifications of the image processing circuit 62 on the 
printer 61 side are set to similarly generate image data of 
"600 dpi, color K (black), 256 levels of halftones" by 
using image data of "600 dpi, CMYK colors, 256 levels of 
5 halftones" that are output from the scanner 52. 

In case specifications for the scanner 52 are "1,200 
dpi, monochrome, 2 levels of halftones", the specifications 
of the image processing circuit 62 on the printer 61 side 
! ; ") are set to generate image data of "600 dpi, color K (black), 

E 

"~l 

uUO 256 levels of halftones" by using image data of "1,200 dpi, 

U\ color K (black) , 2 levels of halftones" that are output 

Ui from the scanner 52 . 

H* Further, in case specifications for the scanner 52 are 

rli 

"600 dpi, monochrome, 256 levels of halftones", the 

it:: 

i 

W5 specifications of the image processing circuit 62 on the 
printer 61 side are set to generate image data of "600 dpi, 
color K (black) , 256 levels of halftones" by using data of 
"600 dpi, color K (black), 256 levels of halftones" that 
are output from the scanner 52. 

20 As described above, by setting specifications for the 

image processing circuit 62 on the printer 61 side based on 
circuit data selected from the circuit data file 57 in 
accordance with specification information of the image 
processing circuit 55 provided on the scanner 52 side such 

25 that the specifications are identical to the specification 



information in performing copying processes by using the 
above image processing system 50, it will be possible to 
perform copying processes by mutually connecting scanner 52 
and printer 61 which specifications related to resolution, 
colored/monochrome and number of halftones differ. 

In an image processing system 70 as illustrated in Fig. 
13, the non-volatile memory 21 for communicating with the 
CPU 64 and the image processing circuit 62 is provided on 
the printer 61 side. In setting specifications for the 
image processing circuit 52, the imaige processing system 70 
is arranged in that circuit data, which are selected from 
the circuit data. file 57 to the image processing circuit 62 
through the CPUs 56, 64, are stored in the non-volatile 
memory 21. With this arrangement, circuit data are 
maintained in the non-volatile memory 21 also after 
switching the power source of the printer 61 OFF. In case 
the power source of the printer 61 is repeatedly switched 
ON and specifications are requested that are identical 
those of the previous time, circuit data that have been 
stored at the previous time of transfer are directly 
supplied from the non-volatile memory 21 to the image 
processing circuit 62. It is consequently possible to 
eliminate the necessity of repeatedly selecting circuit 
data from the circuit data file 57 and transferring the 
circuit data through a specified communicating line, to 



eliminate the time for transferring circuit data and to 
thus shorten the boot times for the devices. 

Fig. 14 is an explanatory view illustrating an 
arrangement of the image processing system according to a 
fourth form for embodying the present invention. The image 
processing system 80 is of similar arrangement as that of 
the above-described third embodiment wherein the circuit 
data file 97 for storing a plurality of circuit data that 
are supplied to an image processing circuit 62 on a printer 
91 side is provided on the printer 91 side. 

Specifications for the image processing circuit 55 on 
the scanner 82 side are. set in the following manner for 
performing copying processes using the image processing 
system 80. 

In a condition in which the scanner 82 and the printer 
91 are mutually connected, communication is performed 
between CPU 8 6 and CPU 94 that are incorporated in these 
members for identifying specifications of the image 
processing circuit 55 on the scanner 82 side, whereupon 
circuit data corresponding to these specifications are 
selected in the printer 91 from among the circuit data file 
97 that is provided within the printer 91. The selected 
circuit data are transferred to the image processing 
circuit 62 through the CPU 94, whereupon the logic modules 
and wiring regions of FPGA 62a are connected on the basis 
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of the circuit data to thereby set the specifications. 
With this arrangement, the image processing circuit 62 may 
perform processing of image data in accordance with 
specifications that are identical to specifications that 
5 are employed in the image processing circuit 55 on the 
scanner 82 side. 

In an image processing system 100 as illustrated in 
Fig. 15, the non-volatile memory 21 for communicating with 

■3 ST 

\l\ the CPU 94 and . the image processing circuit 62 is provided 

!1!0 on the printer 91 side. In setting specifications for the 

: : r : 

| s ri image processing circuit 62, the image processing system 

; ; ! 

ijf . 100 is arranged in that circuit data, which are selected 
from the circuit data file 97 to the image processing 

I" Lf 

p circuit 62 through the CPUs 8 6, 94, are stored in the non- 

|lj5 volatile memory 21. With this arrangement, circuit data 
are maintained in the non-volatile memory 21 also after 
switching the power source of the printer 91 OFF. In case 
the power source of the printer 91 is repeatedly switched 
ON and specifications are requested that are identical 

20 those of the previous time, circuit data that have been 
stored at the previous time of transfer are directly 
supplied from the non-volatile memory 21 to the image 
processing circuit 62. It is consequently possible to 
eliminate the necessity of repeatedly selecting circuit 

25 data from the circuit data file 97 and . transferring the 
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circuit data through a specified communicating line, to 
eliminate the time for transferring circuit data and to 
thus shorten the boot times for the devices. 

Fig. 16 is an explanatory view illustrating an 

5 arrangement of the image processing system according to a 
fifth form for embodying the present invention. 

This image processing system 110 includes scanners 
which are a color scanner 112A and a monochrome scanner 
112B having a resolution of 1,200 dpi and printers which 

0 are a color printer 121A, a monochrome printer 121B having 
a resolution of 1,200 dpi and a monochrome printer 121C 
having a. resolution of 600 dpi. The scanners 112A, 112B 
are respectively connected to the printers 121A, 121B and 
121C through specified communicating lines, and it is 

5 possible to perform communication between CPUs 116A, 116B 
provided on the scanners 112A, 112B sides and CPUs 124A, 
124B and 124C provided on the printers 121A, 121B and 121C 
sides . 

In the present embodiment, image processing circuits 
0 115A, 115B, 122A, 122B and 122C that are incorporated in 
all of the scanners 112A, 112B and printers 121A, 121B and 
121C may be set in accordance with specifications for 
processing image data on the basis of given circuit data. A 
circuit data file functioning as a means for storing 
5 circuit data that are sent to respective image processing 
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circuits 115A, 115B, 122A, 122B and 122C is provided within 
the monochrome scanner 112B. Moreover, the printers 121A, 
121B and 121C are respectively comprised with input units 
that are provided by a number corresponding to the types of 
scanners present (two in the present example) in this 
embodiment so that a required one may be selected when 
inputting image data from the scanners 112A, 112B for each 
image processing circuits 122A, 122B and 122C, 

Specifications for the image processing circuits that 
are incorporated in both members are set in the following 
manner in performing copying processes by using the thus 
arranged image processing system 110. 

Let us first consider a case in which specifications 
of the image processing circuits 122A, 122B and 122C on the 
printer sides are set in accordance with specifications of 
the image processing circuits 115A, 115B on the scanner 
sides. In such a case, specifications of the image 
processing circuits 115A, 115B on the scanner sides are 
identified through communication between the CPUs 116A, 
116B on the scanner sides and the CPUs 124A, 124B and 124C 
on the printer sides. The printer 121A, 121B and 121 
respectively selects circuit data from among a circuit data 
file 117 provided within the monochrome scanner 112B 
through the communicating lines in accordance with 
specifications of either one of the circuits. The selected 
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circuit data are transferred to the respective image 
processing circuits 122A, 122B and 122C by passing through 
the CPU 116B of the monochrome scanner 112B and the 
respective CPUs 124A, 124B and 124C on the printer sides. 

5 In the respective image processing circuits 122A, 122B 

and 122C, logic modules and wiring regions of respective 
FPGAs 122a, 122b and 122c are connected on the basis of the 
circuit data that have been selected from the circuit data 
file 117 for setting specifications thereof. With this 

0 arrangement, the respective image processing circuits 122A, 
122B and 122C may generate image data with specifications 
that are identical to the specifications of the image 
processing circuits 115A and- 115B on the scanner sides. 

It will next be considered a case in which 

5 specifications of the image processing circuits 115A and 
115B on the scanner sides are set in accordance with 
specifications of the image processing circuits 122A, 122B 
and 122C. In such a case, specifications of the image 
processing circuits 122A, 122B and 122C on the printer 

0 sides are identified through communication between the CPUs 
116A, 116B on the scanner sides and the CPUs 124A, 124B and 
124C on the printer sides. The scanners 112A and 122B 
respectively select circuit data from among the circuit 
data file 117 provided within the monochrome scanner 112B 

5 through the communicating lines in accordance with 
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specifications of either one of the circuits. The selected 
circuit data are transferred either to image processing 
circuit 115B by passing through the CPU 116B of the 
monochrome scanner 112B or to the image processing circuit 
115A on the color scanner 112A side by passing through the 
CPU 116B on the monochrome scanner 112B side or the CPU 
116A on the color scanner 112A side. 

In the respective image processing circuits 115A and 
115B, logic modules and wiring regions of respective FPGAs 
115a and 115b are connected on the basis of the circuit 
data that have been selected from the circuit data file 117 
for setting specifications thereof. With this arrangement, 
the respective image processing circuits 115A and 115B may 
generate image data with specifications that are identical 
to the specifications of the image processing circuits 122A, 
122B and 122C on the printer sides. 

As explained so far, the above-described image 
processing system 110 is arranged in that the circuit data 
file for storing therein circuit data for setting 
specifications for the respective image processing circuits 
is provided only on either one of the scanners (the 
monochrome scanner 112B) while providing a plurality of 
scanners and printers incorporating therein image 
processing circuits that may be set in accordance with 
specifications for processing image data on the basis of 
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given circuit data, and in that circuit data, which are 
stored on the. circuit data file, are transferred, when 
required, to the image processing circuits on the scanner 
or printer sides through the communicating lines, so that 
5 it is possible to keep the circuit scale to be minimum and 
to restrict increases in costs. 

In the image processing system 110 in which a 
plurality of scanners 112A, 112B and printers 121A, 121B 
!"J and 121C are connected through specified communicating 

;JjlO lines, in case specifications of image processing circuits 
Y]\ on the scanners 112A, 112B sides are, for instance, set in 

lsii accordance with specification information of the printers 

121A, 121B and 121C, an appliance that is incorporated with 
l ? s ! an image processing circuit that may be set in accordance 

;;=:15 with specifications on the basis of given circuit data 
needs to correspond to a plurality of appliances that are 
of different specifications such that a plurality of 
printers may be used as destinations for sending image data 
from a single scanner. In this case, an arrangement in 
20 which setting of specifications is performed on the scanner 
side each time the destination for transmitting the image 
data is switched would prolong the time require for the 
setting as. a whole. Thus, the image processing circuits 
115A, 115B on the scanners 112A, 112B sides or the image 
25 processing circuits 122A, 122B and 122C on the printers 
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121A, 121B and 121C sides are set to be of default 
specifications (that is, initially set specifications) in 
case a specified condition is met. 

For instance, when considering a case in which 
specifications of the image processing circuits 115A, 115B 
on the scanners 112A, 112B sides are set in accordance with 
specification information of the printers 121A, 121B and 
121C, the image processing circuits 115A, 115B on the 
scanners 112A, 112B sides are set to be of default 
specifications in this embodiment in case a single job for 
transmitting image data from the scanners 112A, 112B to the 
printers 121A, 121B and 121C has been completed or when 
standby conditions of the scanners 112A, 112B, in which no 
requests are being made from the printers 121A, 121B and 
121C sides, are continuing beyond a specified time. The 
default specifications are set to be those suitable for the 
scanners 112A, 112B (e.g. their original specifications) or 
those that are relatively frequently used. 

In this manner, by setting the specifications of the 
image processing circuits 115A, 115B on the scanners 112A, 
112B sides to be those suitable for the scanners 112A, 112B 
(e.g. their original specifications) or those that are 
relatively frequently used in case a single job for 
transmitting image data from the scanners 112A, 112B to the 
printers 121A, 121B and 121C has been completed or when 
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standby conditions of the scanners 112A, 112B, in which no 
requests are being made from the printers 121A, 121B and 
121C sides, are continuing beyond a specified time, it is 
possible to reduce the frequency in which the image 
processing circuits 115A, 115B on the scanners 112A, 112B 
sides are set in accordance with specifications of 
destinations to which image data are to be sent from the 
scanners 112A, 112B upon switching, and an average time for 
setting specifications for the image processing circuits 
115A, 115B can accordingly be reduced. 

Figs. 17A and 17B are flowcharts illustrating 
generally performed processes for setting specifications of 
the image processing circuits 115A, 115B on the scanner 
sides 112A, 112B in accordance with requests from the 
printers 121A, 121B and 121C and for setting specifications 
of the image processing circuits 115A, 115B on the scanner 
sides 112A, 112B in case standby conditions of the scanners 
112A, 112B are continuing beyond a specified time. 

Upon request of the printers 121A, 121B and 121C for 
sending image data, the CPUs 116A, 116B on the scanners 
112A, 112B receive circuit data that have been selected 
from among the circuit data file 7 on the basis of 
specifications of the printers 121A, 121B and 121C as 
illustrated in Fig. 17A (#41) . Then, the received circuit 
data are sent from the CPUs 116A, 116B to the image 
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processing circuits 115A, 115B, and specifications for 
processing image data on the basis of circuit data 
corresponding to specifications of the printers 121A, 121B 
and 121C are set in the image processing circuits 115A and 
115B (#42) . 

On the other hand, in case no requests are being made 
from the printers 121A, 121B and 121C sides and standby 
conditions of the scanners 112A, 112B are continuing beyond 
a specified time, circuit data for providing default 
specifications are read out from the circuit data file 7 as 
illustrated in Fig. 17B (#46) . These circuit data are sent 
to the image processing circuits 115A, 115B on the scanners 
112A, 112B sides, and default specifications are set in the 
image processing circuits 115A, 115B based on the circuit 
data (#47) . 

In an image processing system 130 as illustrated in 
Fig. 18, non-volatile memories 21 are provided for 
respective pairs of image processing circuits 115A, 115B, 
122A, 122B and 122C that may be set in accordance with, 
specifications for processing image data and CPUs 116A, 
116B, 124A, 124B, 124C. In setting specifications for the 
image processing circuits 115A, 115B or 122A, 122B and 122C, 
the image processing system 130 is arranged in that circuit 
data, which are selected from the circuit data file 117 to 
the respective image processing circuits, are stored in the 
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respective non-volatile memory 21. With this arrangement, 
circuit data are maintained in the non-volatile memory 21 
also after switching the power sources of the respective 
appliances OFF, In case the power sources of the scanners 
112A, 112B or the printers 121A, 121B and 121C are 
repeatedly switched ON and specifications are requested 
that are identical those of the previous time, circuit data 
that have been stored at the previous time of transfer are 
directly supplied from the respective non-volatile memories 
21 to the image processing circuits 115A, 115B or 122A, 
122B and 122C. It is consequently possible to eliminate 
the necessity of repeatedly selecting circuit data from the 
circuit data file 117 and transferring the circuit data 
through specified communicating lines, to eliminate the 
time for transferring circuit data and to thus shorten the 
boot times for the devices. 

It should be noted that the present invention is not 
limited to the illustrated forms of embodiment, and it goes 
without saying that various improvements and changes of 
design are possible without departing from the scope of the 
spirit of the present invention. 



